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Abstract
Background. Class III malocclusions are considered to be
ones of the most difficult problems to treat. Their causes
are multifactorial and include genetic and/or environmental
factors. Class III malocclusions are generally classified into 2
categories: skeletal and dental. The diagnosis is important
due to the different treatment approaches. Generally a den-
tal class III can be treated with orthodontics alone, while a
true skeletal class III requires a combination of orthodontics
and surgery. Case report. We presented a female patient
with skeletal Class III malocclusion. The treatment was
complete with positive overbite and acceptable occlusion
using a combination of fixed orthodontic appliance treat-
ment as well as the surgical operation. The patient was
happy with her new appearance and function. Conclusion.
Class III discrepancy should be diagnosed and classified ac-
cording to its etiology and treated with appropriate surgery,
including, if necessary, not only mandibular, but also maxil-
lary surgery, in order to achieve a normal facial appearance.
In any case, as the field of orthodontics continues to de-
velop technologically and philosophically, we can expect
that advances in diagnosis and treatment planning are im-
minent and inevitable.
Key words:
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Apstrakt
Uvod. Malokluzije III klase smatraju se meĀu najtežim za le-
ÿenje. Faktori koji dovode do njihovog formiranja su razliÿiti,
poÿev od naslednih do onih koji se javljaju tek posle roĀenja.
Ove malokluzije se inaÿe dele na dve velike grupe: dentoalve-
olarne i skeletne. Zbog razliÿitih pristupa samom leÿenju kako
dentoalveolarnih, tako i skeletnih oblika ove malokluzije, naj-
važnije je postaviti taÿnu dijagnozu. Dentoalveolarni oblici III
klase mogu se leÿiti samo ortodontski, dok teži sluÿajevi ske-
letnih oblika moraju da kombinuju ortodontsko-hirurško le-
ÿenje. Prikaz sluÿaja. U ovom radu prikazana je bolesnica sa
malolkuzijom III skeletne klase. Leÿenje je završeno sa pozi-
tivnim zadovoljavajuýim preklopom i okluzijom ortodont-
skim prehirurškim leÿenjem, kao i hirurškim zahvatom. Bole-
snica je bila zadovoljna novim promenama kako intraoralnim,
tako i ekstraoralnim, uoÿljivim na samom licu kao i postig-
nutom funkcijom. Zakljuÿak. Mimoilaženje vilica III klase
neophodno je dijagnostikovati i svrstati prema poreklu i uz-
roku i leÿiti primenom odgovarajuýe hirurgije ukljuÿujuýi,
prema potrebi, ne samo hirurgiju mandibule, veý i maksile. U
svakom sluÿaju, možemo oÿekivati stalno usavršavanje u po-
stavljanju dijagonoze i leÿenju s obzirom na ÿinjenicu da se
ortodoncija razvija i tehnološki i filozofski.
Kljuÿne reÿi:
malokluzija; ortodoncija, korektivna; hirurgija, oralna,
procedure; leÿenje, ishod.
Introduction
A developing skeletal class III malocclusion is one of the
most challenging problems confronting the practicing ortho-
dontists 
1–3. Compared to class II and class I, a true class III
malocclusion is rare. This type of malocclusion is a growth-
related problem that often becomes severe if left untreated, and
should be corrected as soon as its initial signs are recognized,
such as edge to edge bite or cross bite 
4. Jaw growth is a slow
and gradual process, and in some individuals, the upper and
lower jaws may grow at different rates affecting chewing,
speech, long-term oral health, and appearance 
5.
Skeletal class III malocclusion is characterized by man-
dibular
 prognathism, maxillary deficiency or both and has a
significant genetic component 
1–5.
  Clinically,
  these patients
have a concave facial profile, with a retrusive
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area and a prominent lower third of the face and often the
lower lip is protruded relative to the upper lip.
 Usually the up-
per arch is narrower than the lower one, and the overjet
 and
overbite can range from reduced to reverse 
6. Also, this profile
is associated with functional and esthetic problems. Since the
lower incisors are located in front of the upper incisors, they
can erupt to unattractive lengths. This type of profile is also
known as a "prognathic", or "strong chin" appearance 
7, 8. 
To obtain the best results in the treatment of patients
with angle class III malocclusion, the etiology of malocclu-
sion should first be clarified 
9–14. Cephalometric analysis is
still the best way to approach the definition of phenotypes
within the class III population. The goal of early orthodontic
treatment is to correct the existing or developing skeletal,
dentoalveolar and muscular imbalance and to improve the
oral environment 
9.
There are three main treatment options for skeletal class
III malocclusion: growth modification, dentoalveolar com-
pensation (orthodontic camouflage), and orthognathic sur-
gery 
10. Growth modification should be commenced before
the pubertal growth spurt. After this spurt, only the latter two
options are possible. However, how should clinicians deter-
mine whether or not patients are suitable for surgery? Deci-
sion to reposition the mandible posteriorly or the maxilla
anteriorly in the treatment of class III malocclusions depends
upon multiple clinical, cephalometric, and biomedical con-
siderations. In each case the decision must be made on the
basis of frontal and profile treatment objectives, occlusion,
and the needs of the patient. In many instances, depending
upon the magnitude of the disharmony, the treatment plan
will be based upon the clinical judgment and experience of
the surgeon and orthodontist. Surgery for class III patients is
both predictable and stable, in proportion to how much max-
illa or mandible has been moved 
15–20.
Treatment of the presented case was undertaken using a
combination of a fixed orthodontic appliance treatment and a
surgury.
Case report
At the beginning of the treatment a 12-year-old female
had a long problem list: impacted upper right and left ca-
nines, class III mandibular prognathism and a skeletal ante-
rior and posterior crossbite on the right and left side and her
chief complaint was "teeth do not come together, jaw pro-
truding, and trouble chewing“. A panoramic radiograph
showed that all teeth were present with all the third molars.
There were no supernumerary teeth. The crown-root ratios
were normal with good alveolar bone levels, no bone pathol-
ogy, and mandibular condyles, nasal floor and maxillary si-
nuses appeared normal. The patient's periodontal status was
healthy, with no bleeding on probing and generalized gingi-
val recession was found throughout the mouth, however,
with thin periodontal tissues.
The treatment goals for the patient were: to eliminate
the CR-CO discrepancy (centric occlusion – centric relation)
and anterior crossbite;
  to
  establish class I canine relation-
ships;
 to eliminate maxillary
 and mandibular arch length dis-
crepancies;
 to align the arches;
 to align the midlines; to cor-
rect the right/left posterior crossbite and to finish with about
2 mm of overbite and 2 mm of overjet; to provide
 an aes-
thetic smile.
In view of the fact that this was a patient with class III
malocclusion, the orthodontic treatment was planned in two
presurgical and one postsurgical step: the first presurgical
treatment was undertaken only in the maxilla (Figures 1a, b).
The second one was performed two years after the first
treatment had ended, but that time in both jaws. During the
initial phase of fixed appliance treatment, the upper right and
left canines needed to be extruded. Firstly, it was necessary
to provide the spaces, which was achieved in three month’s
time using pendulum appliance. Extrusion of the canines into
a correct relationship with the adjacent teeth required an ad-
ditional six months (Figures 2a–d). The second fixed appli-
ance treatment, undertaken in both jaws, required 9 months.
When the second phase of fixed appliance treatment was
finished, all erupted teeth were bonded with brackets for the
final presurgical preparation (Figures 3a, b). Both presurgical
treatments had moved the teeth into a new position, so that
they fitted together properly when the lower jaw was surgi-
cally repositioned – orthognathic surgery involved a man-
dibular setback. Correction of skeletal and dental problems
allowed the occlusal, functional and aesthetic goals to be
achieved. Class I canine relationships were established
 with
a) b)
Fig. 1 – a) The panoramic radiography reveals the opening of the spaces for both maxillary canines and their eruption; b)
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a) b)
c)
d)
Fig. 2 – a) A progress occlusal view shows an adequate space created in the maxillary canine regions and their eruption; b)
Initial intraoral photoimage of the maxillary dental arch occlusal aspect; c, d) A maxillary occlusal perspective at the end of
the first step of the orthodontic treatment shows a generally good dental arch form
a)
b)
Fig. 3 – a) A post-treatment profile shows the patient`s good facial balance and esthetics following the whole treatment (The
prognatic mandible and concave profile type improved significantly); b) The maxillary and mandibular dental intercuspation
occurred efficient with a good control of the overall dental arch form
good alignment of the teeth. A positive overjet was estab-
lished
 and the overbite was somewhat reduced. Good torque
control was
 maintained while the mandibular incisors were
retracted resulting
 in better incisal inclination after orthodon-
tic and surgical treatment. The maxillary
 incisors were pro-
clined significantly resulting in better upper
 lip prominence
and an improved facial profile (Figures 3c, d). Correction of
malocclusion was accomplished with dental movement as
well as with surgical operation. On completion of active
treatment, further occlusal adjustment
 was performed: max-
illary and mandibulary fixed
 retainers were inserted (Figures
4a–f). Final cephalometric analysis demonstrated a change in
values of the ANB angle (anterior posterior angle of the
maxilla with the mandible) from -4Û to ideal 2Û (Table 1).Strana 218 VOJNOSANITETSKI PREGLED Volumen 70, Broj 2
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a)
b)
c)
d)
e)
f)
Fig. 4 – The panoramic radiography: a, b) at the beginning of the whole treatment; c, d) at the beginning of the second ortho-
dontic presurgical treatment; e, f) after the whole treatmentVolumen 70, Broj 2 VOJNOSANITETSKI PREGLED Strana 219
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Table 1
The values of the SNA, SNB and ANB angles before and after the whole treatment
Angles The values before and after the
treatment The referent values
SNA 80
0             80
0 82
0
SNB 84
0             78
0 80
0
ANB -4
0      
    2
0 2
0
SNA – position of the maxilla (normal, prognathic, retrognathic); SNB – position of the mandible (normal, prognathic, retrognathic);
ANB – skeletal relationship between the maxilla and the mandible
Discussion
Every orthodontic treatment aims to achieve an ade-
quate occlusion thus ensuring satisfactory and healthy func-
tioning of the stomatognathic system's physiological routine,
an optimal facial, oral and dental aesthetics, resulting in a
long-term stability 
21.
Skeletal class III malocclusion is a classic example of
“easy to be recognized but difficult to treat”, the situa-
tion where sometimes orthodontic possibilities are lim-
ited and need support from other specialties, particularly
surgery 
22–24. However, the key to a successful treatment
lies in understanding and integrating these two specialties
in seeking the best alternatives and procedures, as it was in
our case where the treatment was carried out through or-
thodontic preparation and orthognathic surgery. The surgi-
cal correction of class III malocclusion can be undertaken
in a variety of ways, by a bilateral sagittal split osteotomy
to retract the mandible or by the Le Fort I procedure to ad-
vance the maxilla, or a combination of these. Before and
after surgical correction of the skeletal discrepancy, the
occlusion startes and finishes orthodontically to class I re-
lationship 
25–27.
The presented case, with a skeletal class III malocclusion
actually had two presurgical orthodontic treatments, firstly only
in the upper jaw and second by in both jaws. Why was it in two
phases? The answer is very simple. Since the patient was only
12 years old, we had plenty of time for the treatment, and on
the other hand there were many more problems in upper jaw,
and that is why we began the first phase of treatment only in
maxilla. The result of both treatments was the correction of
malocclusion but only with dentoalveolar changes, while the
mandible was still prognathic. After surgical correction of
mandibular setback, the occlusion was finished orthodontically
to class I relationship, with a positive overbite and overjet.
Conclusion
Class III discrepancy should be diagnosed and classi-
fied according to its etiology and treated with appropriate
surgery, including, if necessary, not only mandibular, but
also maxillary surgery, in order to achieve a normal facial
appearance. In any case, as the field of orthodontics contin-
ues to develop technologically and philosophically, we can
expect that advances in diagnosis and treatment planning are
imminent and inevitable.
REFERENCES
1. Gupta ND, Maheshwari S, Mittal S. Treatment of Class III by
Biphasic therapy. J Indian Ortho Soc 2005; 38: 193î7.
2. Kapur A, Chawla HS, Utreja A, Goyal A. Early class III occlusal
tendency in children and its selective management. J Indian
Soc Pedod Prev Dent 2008; 26(3): 107î13.
3. Sanborn RT. Differences between the facial skeletal patterns of
Class III malocclusion and normal occlusion. Angle Orthod
1955; 25: 208–22.
4. Stellzig-Eisenhauer A, Lux CJ, Schuster G. Treatment decision in
adult patients with Class III malocclusion: orthodontic therapy
or orthognathic surgery? Am J Orthod Dentofacial Orthop
2002; 122(1): 27î37; discussion 37î8.
5. Bailey LJ, Haltiwanger LH, Blakey GH, Proffit WR. Who seeks
surgical-orthodontic treatment: a current review. Int J Adult
Orthodon Orthognath Surg 2001; 16(4): 280î92.
6. Battagel JM. The aetiological factors in Class III malocclusion.
Eur J Orthod 1993; 15(5): 347î70.
7. Baccetti T, McGill JS, Franchi L, McNamara JA Jr, Tollaro I.
Skeletal effects of early treatment of Class III malocclusion
with maxillary expansion and face-mask therapy. Am J Orthod
Dentofacial Orthop 1998; 113(3): 333î43.
8. Tahmina K, Tanaka E, Tanne K. Craniofacial morphology in
orthodontically treated patients of class III malocclusion with
stable and unstable treatment outcomes. Am J Orthod Dento-
facial Orthop 2000; 117(6): 681î90.
9. Cassidy DW Jr, Herbosa EG, Rotskoff KS, Johnston LE Jr. A com-
parison of surgery and orthodontics in "borderline" adults
with Class II, division 1 malocclusions. Am J Orthod Dentofa-
cial Orthop 1993; 104(5): 455î70.
10. Guyer EC, Ellis EE 3rd, McNamara JA Jr, Behrents RG. Compo-
nents of class III malocclusion in juveniles and adolescents.
Angle Orthod 1986; 56(1): 7î30.
11. Williams S, Andersen CE. The morphology of the potential
Class III skeletal pattern in the growing child. Am J Orthod
1986; 89(4): 302î11.
12. Ngan P, Hägg U, Yiu C, Merwin D, Wei SH. Soft tissue and
dentoskeletal profile changes associated with maxillary expan-
sion and protraction headgear treatment. Am J Orthod Dento-
facial Orthop 1996; 109(1): 38î49.
13. Graber TM, Vanarsdall RL, Vig KWL. Orthodontics: current prin-
ciples and techniques. 4th ed. St. Louis: Elsevier Mosby; 2005.
14. Kerr WJ, Miller S, Dawber JE. Class III malocclusion: surgery or
orthodontics? Br J Orthod 1992; 19(1): 21î4.
15. Cassidy DW Jr, Herbosa EG, Rotskoff KS, Johnston LE Jr. A com-
parison of surgery and orthodontics in "borderline" adults
with Class II, division 1 malocclusions. Am J Orthod Dentofa-
cial Orthop 1993; 104(5): 455î70.
16. Popp TW, Gooris CG, Schur JA. Nonsurgical treatment for a
Class III dental relationship: a case report. Am J Orthod
Dentofacial Orthop 1993; 103(3): 203î11.Strana 220 VOJNOSANITETSKI PREGLED Volumen 70, Broj 2
Stojanoviý LjS, et al. Vojnosanit Pregl 2013; 70(2): 215–220.
17. Alkhamrah B, Terada K, Yamaki M, Ali IM, Hanada K. Ethnicity
and skeletal Class III morphology: a pubertal growth analysis
using thin-plate spline analysis. Int J Adult Orthodon Orthog-
nath Surg 2001; 16(4): 243î54.
18. Tahmina K, Tanaka E, Tanne K. Craniofacial morphology in
orthodontically treated patients of class III malocclusion with
stable and unstable treatment outcomes. Am J Orthod Dento-
facial Orthop 2000; 117(6): 681î90.
19. Mackay F, Jones JA, Thompson R, Simpson W. Craniofacial form
in class III cases. Br J Orthod 1992; 19(1): 15î20.
20. Hong SX, Yi CK. A classification and characterization of
skeletal class III malocclusion on etio-pathogenic basis. Int J
Oral Maxillofac Surg 2001; 30(4): 264î71.
21. Abu Alhaija ES, Richardson A. Growth prediction in Class III
patients using cluster and discriminant function analysis. Eur J
Orthod 2003; 25(6): 599î608.
22. Mouakeh M. Cephalometric evaluation of craniofacial pattern
of Syrian children with Class III malocclusion. Am J Orthod
Dentofacial Orthop 2001; 119(6): 640î9.
23. Lu YC, Tanne K, Hirano Y, Sakuda M. Craniofacial morphology
of adolescent mandibular prognathism. Angle Orthod 1993;
63(4): 277î82.
24. Singh GD. Morphologic determinants in the etiology of class III
malocclusions: a review. Clin Anat 1999; 12(5): 382î405.
25. Ngan P, Hägg U, Yiu C, Merwin D, Wei SH. Cephalometric com-
parisons of Chinese and Caucasian surgical Class III patients. Int J
Adult Orthodon Orthognath Surg 1997; 12(3): 177î88.
26. Baccetti T, Reyes BC, McNamara JA Jr. Gender differences in
Class III malocclusion. Angle Orthod 2005; 75(4): 510î20.
27. Jacobson A, Evans WG, Preston CB, Sadowsky PL. Mandibular
prognathism. Am J Orthod 1974; 66(2): 140î71.
Received on April 14, 2011.
Revised on May 17, 2011.
Accepted on June 7, 2011.